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Abstract : The Bi2_ ^Pb;fSr2Ca2^ 3^ 1^0 superconducting system has been studied for 
X = 0.7. 0 8 and 0 9 using R-T and XRD studies. The cxpenmcntal evidences indicate that an 
additional atomic layer is formed in the 2223 phasic structure of the inatenal
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The superconducting B i-Sr-C a-C u-0 system having structural formula 
Bi2Sr2Ca;»_iCu„02n+4 characterized by three phases with n = 1 (2201 or semiconducting 
phase, 20 K), 2 (2212 or low-T  ^phase, 7\. *= 85 K) and 3 (2223 or high-7^  phase, T^  « 
110 K) respectively [1-3]. The high-7^. phase is usually small in volume fraction. Among 
many methods, partial substitution of bismuth by lead has been used to enhance the volume 
fraction of the high-7<. phase [4-7]. It had been observed that samples become increasingly 
single high-7j, phase as x is increased uplo x = 0.6 in the scries Bi2_.,:PbjtSr2Ca2Cii3 0 io [6,7]. 
This motivated the authors to investigate the effect of still higher concentration of lead. In the 
present work, Bi2_jPbjrSr2Ca2Cu3 0 io has been studied for x = 0.7, 0.8 and 0.9.
Experimental procedure is detailed elsewhere [6,7]. The final sintering was done at a 
temperature of 850°C for 70 hours and samples were subsequently quenched in air as this is 
known to result in the best superconducting properties [6 -8].
The low-temperature R-T plots of the samples are shown in Figure 1. The plot of 
samples with x = 0.7 shows a 7^ .on of 117 K. While its resistance drops to less than 5% of 
room-temperature resistance at around 95 K, no sharp obtained down upto 77 K.
Sample with jc = 0.8, however, shows a sharp transitiort temperature with a 7,. on of 121 K
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and 7; of 110 K. Though the plot of sample with x = 0.9 exhibits a metallic behaviour, 
the sample does not undergo any superconducting transition down uplo 77 K. It may be 
mentioned that „„ value in all samples with x upto 0.6 were around 116 K [6].
Figure 1. The low lemperature R-T plots of the Bi2_rPbj,Sr2Ca2Cu^Oio samples with (a) jr = 0 'h
(b) A =  0 8 and (c) x -  0.9.
X-ray diffractographs of samples with x = 0.7 and 0.8 are shown in Figure 2. As the 
sample with a = 0.9 did not show any superconducting transition, X-ray diffraction .study of 
this sample was not undertaken. The XRD peaks were indexed for a pseudo-orthorhombic 
structure with a = h = 5A \ A  and c-parameter equal to 31.538 A (as calculated from (002) 
low-r, peak) for the low-T, phase of both x = 0.7 and 0.8 samples. High-T, peaks were 
indexed using the above mentioned value of a-parametcr while the value of c-parameter was 
taken as calculated from the re.spective (002) high-T^ . peak of samples with x = 0.7 and 0.8; 
these values were 40.132 A and 38.388 A respectively. The exact values of r-parametcr of 
the high-T^ . phase were then calculated from the fifteen other prominent peaks of these 
samples by the least square fit method; the procedure is described elsewhere [6]. The values 
so obtained arc 39.895 A and 39.625 A for samples with x = 0.7 and 0.8, respectively.
It is observed that (002) low- peak which had almost vanished for samples with a = 
0.5 and 0.6 [6], reappears with intensity higher than that of the corre.sponding high-T,. peak. 
This indicates that the fraction of the high-7J. phase increases with x, reaches its maximum 
value at around x = 0.6 and decrea.ses again at higher x-values. It is further observed that 
some prominent h igh-peaks like (115), (117) etc are either missing or are of weak 
intensity, indicating some structural modification when x is increased above 0.6.
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The r-parameter of unsubstitutccl Bi-Sr—Ca—Cu-O in 2212 phase is known to be 
around 31 A. Introduction of CaCuO  ^layers result in the fonnation of 2223 phase which has 
an increased r-paranicter of around 37 A |6-9]. It is known that the conversion of 2223 phase 
to 2234 phase, which will require an additional CaCuO; layers, il icali/ed, would have an
Figure 2. The XRD diffrnctogiaphs ol Hi. J ’h ,.S r/:a/T i.O ,,, samples with i -  0 7 and 0 8 
H Stands for Ihe high- phase )^cak .^ L tor (he low- T, phase peaks and * lor the ra.Hb04 phase
increased t'-paramclcr of 42.6 A [9], In the samples studied, r-paramcicr is observed to be 
around 40 A. This additional increase of around i  A in ( -parameter, as compared to that ol 
the 2223 phase, can not be explained by simple substitutional elfects 16,7J. Also, the 
formation of the 2234 phase is ruled out as this phase Iras a ( -parameter of around 42.6 A. 
The increa.se in r-parameter, therefore, leads to the belief that an additional atomic layer is 
being added in the 2223 structure which may be responsible for the observed increase in the 
T,. „„-values.
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